Botulism is an intoxication caused by an exotoxin of Clostridium botulinurn. 1 The exotoxin acts at the peripheral cholinergic nerve terminus by blocking the release of acetylcholine. Action at the motor end plate results in muscle paralysis. 1 In birds, paralytic signs progress cranially from the legs to wings, neck, and eyelids. In fatal cases, death results from cardiac and respiratory failure. 1 Type C toxin is the major cause of avian botulism. 5 The present case involved pheasants and then chickens subsequently placed in the same pen. A game bird breeder reported to the Turlock Branch of the California Veterinary Diagnostic Laboratory System (CVDLS) that 90 of 115 4-6-month-old Ringneck pheasants had died (78% mortality) over a period of 2 days. The carcasses of 40 birds that had died the first day had not been removed from the pen until the second day, when another 50 birds died. The birds exhibited leg weakness leading to paralysis before death. There was a history of cannibalism in the flock. Four pheasants (1 live, 3 dead) and 4 blood samples were submitted to the laboratory. The live bird was recumbent with a flaccid neck and semiclosed eyelids. Only 5 pheasants survived to the following day: 1 bird with signs of paralysis and 4 that were taken out of the pen because they were badly pecked. The owner was advised to submit the bird with signs of paralysis. On presentation, this bird was sitting on its hocks with the eyelids semiclosed, but it did not have a flaccid neck.
Botulism is an intoxication caused by an exotoxin of Clostridium botulinurn. 1 The exotoxin acts at the peripheral cholinergic nerve terminus by blocking the release of acetylcholine. Action at the motor end plate results in muscle paralysis. 1 In birds, paralytic signs progress cranially from the legs to wings, neck, and eyelids. In fatal cases, death results from cardiac and respiratory failure. 1 Type C toxin is the major cause of avian botulism. 5 The present case involved pheasants and then chickens subsequently placed in the same pen. A game bird breeder reported to the Turlock Branch of the California Veterinary Diagnostic Laboratory System (CVDLS) that 90 of 115 4-6-month-old Ringneck pheasants had died (78% mortality) over a period of 2 days. The carcasses of 40 birds that had died the first day had not been removed from the pen until the second day, when another 50 birds died. The birds exhibited leg weakness leading to paralysis before death. There was a history of cannibalism in the flock. Four pheasants (1 live, 3 dead) and 4 blood samples were submitted to the laboratory. The live bird was recumbent with a flaccid neck and semiclosed eyelids. Only 5 pheasants survived to the following day: 1 bird with signs of paralysis and 4 that were taken out of the pen because they were badly pecked. The owner was advised to submit the bird with signs of paralysis. On presentation, this bird was sitting on its hocks with the eyelids semiclosed, but it did not have a flaccid neck.
The pheasants were kept in a newly built 13.7-x 4.9-m pen with a dirt floor. Two large Eucalyptus trees provided shade. Hawks and owls would roost regularly in those trees. The dirt of the floor had been tilled and mixed with fallen leaves, creating a mulch-like litter. A brush pile inside the pen provided cover. The birds were fed commercial quail feed. Quail, kept in a separate area of the farm, were fed the same feed and had no signs of disease. Water for the family and the birds was obtained from a well. Water for the pheasants was placed in the pen in a 37.8 liter galvanized tank that was filled and cleaned regularly.
Because of an ammonia buildup in a chicken enclosure, the owner decided to place 60 chickens in the vacant pheasant pen. One week after the chickens had been placed in the pheasant pen, 10 of 60 chickens began exhibiting a variety of clinical signs, including drooping wings, eyelids semiclosed, unsteady gait, and shaking legs. When 1 of the chickens stopped walking, its neck would fall slowly until the beak touched the ground. Some birds, although alert, were sitting From the California Veterinary Diagnostic Laboratory System, University of California-Davis, the Turlock Branch., PO Box 1522, Turlock, CA 95381 (Linares, Bickford, Cooper, Charlton), and the Davis Branch, West Health Sciences Dr., Davis, CA 95616 (Walker).
Received for publication September 18, 1993. on their hocks and unable to walk. Most of the affected birds were recumbent with flaccid necks and their eyelids closed or semiclosed. Inspection of the pen revealed that the feed was placed in a shallow metal pan and on a nylon sack, both directly on the floor. This resulted in a substantial amount of feed spilling and mixing into the dirt. The soil in the feeding areas, although dry, was a rich mixture of feed, decaying leaves, feces, and dirt. The floor in other parts of the pen was composed of loose dirt, decaying leaves, and feces. The chickens would readily peck at and eat from the floor. No carcasses or maggots were found. The owner was advised to remove the chickens from the pen. Samples of water and soil from around the feeding areas and 1 corner of the pen were collected. Five chickens showing various degrees of clinical signs were also taken to the laboratory. Clinical signs in affected chickens remaining at the farm resolved after they were removed from the pen.
Five pheasants necropsied had evidence of cannibalism, which included bare backs and loss of tail feathers. Feathers were found in the gizzards of three of the birds. No other gross lesions were found. The brain, trachea, lung, kidney, spleen, liver, duodenum, pancreas, jejunum, and cecum were examined microscopically, and no lesions were found. All 5 of the chickens necropsied had pasted vents. The crops contained a mixture of feed and dirt. No gross lesions were seen in 4 of the chickens. The fifth chicken had serofibrinous exudate in the abdominal air sacs. Sections of brain, kidney, duodenum, pancreas, jejunum, liver, and spleen were examined microscopically, and no lesions were found.
No bacteria were isolated from aerobic cultures from the liver of the pheasants. Escherichia coli was isolated from the air sacs of the chicken with serofibrinous exudate in the air sacs. Virus isolation results were negative. The pheasants were serologically negative for antibodies to Mycoplasma gullisepticum, Mycoplasma synoviae, avian influenza, Newcastle disease, paramyxovirus 2, and paramyxovirus 3.
Testing for botulinal toxin was performed as previously described. 4 Testing of a water sample was performed after filtration through a 0.45-µm filter. For testing of environmental samples, gizzard contents, and feces, samples were mixed with an equal volume of 0.2% gelatin-phosphate buffer (pH 6.2) stored overnight at 4 C, and centrifuged at 12,000 x g for 20 minutes. The supernatant was collected and filtered through a 0.45-µm filter. Serum samples were tested directly. Two nonpregnant female Swiss Webster mice were each injected intraperitoneal with 0.5 ml of sample filtrate or serum. Mice were observed for up to 5 days for signs compatible with botulism, specifically the development of wasp-waist respiratory pattern or paralysis. For confirmation of the presence of botulinal toxin and identification of the specific toxin type, 0.5 ml of samples causing signs compat-ible with botulism were mixed with 125 µl of C. botulinium polyvalent antitoxin (types A-F) a or 125 µl of monovalent antitoxin (types A, B, C, D, or E) a and incubated at 37 C for 30 minutes prior to being injected into mice. Samples were considered positive for type C botulinal toxin when clinical signs were prevented with polyvalent antisera and type C-specific antisera but not with the other monovalent antisera. Six serum samples from the pheasants were positive for type C toxin. Four serum samples and 1 sample of gizzard contents from the chickens were positive for type C toxin. Two soil samples from the feeding areas and 1 soil sample from another corner of the pen were also positive for type C toxin. No toxin was detected in a water sample or sample of feces. Botulism was diagnosed based on the clinical and laboratory findings.
Various factors are necessary for an outbreak of avian botulism, including susceptible birds, presence of Clostridium botulinum, an environment that will support the growth of this organism and the production of the toxin, and a delivery system by which the birds ingest the organism, the toxin, or both. 5 Anaerobic conditions, a relatively high humidity, and a temperature close to 30 C are necessary for the organism to multiply and produce toxin. 5 Decaying vegetable matter along with the accumulation of droppings and warm humid temperatures create favorable conditions for growth and toxin production. 5 These favorable conditions can also be created in decaying carcasses.
In this case, the favorable conditions for the organism to grow and produce the toxin probably were created when the floor of the pen was leveled and the soil was tilled, creating a humid microenvironment rich in organic material. Clostridium botulinum may be introduced into pheasant rearing facilities by wild birds. 8 Feces of owls and hawks may have been a source of C. botulinum, because hawks and owls regularly roosted in the trees that provided shade to the pen. No attempts to culture C. botulinum were made because culture is of little help in diagnosing botulism; 1 C. botulinum can be cultured from clinically normal birds. 1 The birds were raised in crowded conditions at a density of 1.9 m 2 /bird, which may have predisposed them to cannibalism. Bird density for growing pheasants should be 4.6 m 2 /bird and double the space when the vegetative cover is not adequate. 9 The introduction of the organism or preformed toxin into a carcass in the pen could have further set the stage for the outbreak. Failure to remove the carcasses of the 40 pheasants that died the first day may have contributed to the severity of the outbreak. Cannibalism of toxin-containing carcasses and moribund birds may explain the high mortality over the 2-day period. Additionally, birds may have consumed the preformed toxin from the soil by eating the spilled feed in the feeding areas. Although the soil was dry, preformed toxin was demonstrated in the soil from the feeding areas and 1 corner of the pen.
Toxicoinfection has been suggested as the cause of botulism in broiler chickens when no source of preformed toxin was identified. 2, 6, 7 The chickens in this report likely ingested the preformed toxin from the soil; a mixture of dirt and feed was found in their crops and gizzards, and a sample of gizzard contents tested positive for type C botulinal toxin. Affected chickens recovered after they were removed from the pen, supporting the possibility that the source of toxin was in the pen.
Findings from this case agree with experimental evidence that pheasants are more susceptible to type C botulism than are chickens, 3 which may explain the high morbidity and mortality (96%) in the pheasants and the low morbidity (16%) and no mortality in the chickens. a. Centers for Disease Control, Atlanta, GA.
